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-PHOTO  asTBRPRBmraOW  OF  ENGINEERING  SOILS 

OF 

1  ALLEN  COUNTY,  INDIANA 

by 

D.  0.  Shurig 

msRowcnm 

Development  of  an  engineering  soils  rap  of  Allen  County  (in  back- 
cover  pocket  of  this  report)  was  the  primary  objective  of  this  project. 
The  purpose  of  the  following  report  is  to  supplement  the  information 
appearing  on  the  engineering  soils  map. 

The  engineering  soils  map  vas  prepared  primarily  fron  pedological 
soils  data.  The  pedological  soils  data  consisted  mainly  of  annotated 
aerial  photographs  -which  were  narked  in  prc-at  detail  during  a  field 
soil  survey  of  Allen  County  by  the  Unit©!  States  Department  of  Agri- 
culture (Boil  Conservation  Service  in  cooperation  with  Purdue  University, 
Agricultural  Experiment  Station) (9). 

The  aerial  photographs  used  to  delineate  boundaries  for  the  engi- 
neering soils  map  were  contact  prints  9  by  9  inches  or  7  by  9  inches 
in  size.  The  approximate  scale  was  Is 20. 000.  The  aerial  photographs 
were  obtained  in  1933  and  19r;>l«  The  field  agricultural      survey 
was  performed  between  1951  and  1961.  Annotations  were  rrnde  on  the  1 
aerial  phonographs. 

Numerical  symbols  on  the  annotate^  photographs  indicated  soil  tex- 
ture, son  catena,  drainage  profile,  slope  class.,  and  erosional  class 
according  to  USDA  classification  systems.  The  catena  number,  plus  the 
drainage  profile  number,  indicates  the  soil  series  .  .Delineating  various 
individual  soil  series,  and  groups  of  so:ll  series,  was  the  primary  tech- 
[Ufi  used  in  developing  parent  material  boundaries  on  the  engineering 
Ls  tap. 


2 
The  use  of  pedological  data  was  supplemented  with  routine  airphoto 

interpretation  techniques.  Several  days  were  spent  in  the  field  verify- 
ing judgements  pertaining  to  pedological  data  and  airphoto  interpretation. 

Field  sailing  was  done  by  the  USDA  soil  scientists.  At  each  of 
the  16  sites  sampled,  samples  for  laboratory  testing  were  usually  taken 
from  the  A7  B-and  (/""horizons .  Due  to  the  obviously  bad  construction 
characteristics  of  muck,  peat,  marl,  and  highly  organic  top  soils,  these 
materials  were  not  sampled  but  were  carefully  mapped. 

All  samples  were  tested  by  the  Joint  Highway  Research  Project,  Civil 
Engineering  School,  Purdue  University.  Grain  size  analysis,  Atterburg 
limits,  standard  Proctor  compaction  characteristics,  and  CBR  were  deter- 
mined and  the  soils  classified  according  to  the  American  Association  of 
State  Highway  Officials  (10). 

The  engineering  soils  map  was  drawn  using  graphic  symbols  to  deline- 
ate parent  materials  (grouped  according  to  landfosm  and  origin).  Textural 
symbols  were  superimposed  on  the  parent  material  symbols  to  indicate 
relative  composition  of  the  parent  material  soils.  The  map  also  carries 
a  set  of  soil  profiles  showing  the  general  soil  profile  of  topographic 
high  and  low  sites  in  each  parent  material  area.  Each  profile  shows 
the  general  range  in  depth  and  range  in  soil  textures  (ISHC  soil  textures) 
of  each  soil  horizon. 

DESCRIPTION  OP  AREA 
General 

Allen  County  is  located  near  the  noitheast  corner  of  Indiana  on 
the  Indiana-Ohio  State  line  (Pig.  l).  It  is  the  largest  county  in  the 
State  with  a  length  of  28  miles,  a  width  of  2k  miles  and  a  total  area 
of  6T2  square  miles. 
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FIG.  I.  LOCATION  MAP  OF  ALLEN  COUNTY 


At  the  last  census,  i960,  the  total  county  population  'was  232,196. 
At  that  tine  about  72  percent  of  the  population  -was  classified  as  urban 
and  28  percent  as  rural  (12). 

Fort  Wayne,  the  county  seat,  is  located  near  the  center  of  the 
county.  In  i960  the  population  of  Fort  Wayne  was  reported  to  be  161,776 
(13).  Shere  is  much  diversified  industry  in  and  around  the  city  -which 
accounts  for  stable  employment  and  the  relatively  large  urban  population. 

Balf  the  county  acreage  is  used  for  farming  and  the  three  most  im- 
portant crops  are  corn,  soybeans  and  -wheat. 

Drainage  Features. 

A  Continental  Divide  betveea  the  North  Atlantic  Ocean  and  the  Gulf 
of  Mexico  passes  through  Allen  County  several  miles  west  of  Fori  Wayne 
(Figures  2  and  3)«  ^be  western  quarter  of  the  county  lies  in  the  Wabash 
River  watershed  and  the  eastern  three  quarters  in  the  Lake  Brie  water- 
sheds 

'She  principal  river  in  Allen  County  is  the  Jfeumee  River  which  flows 
easterly  out  of  Fort  Wayne "to  Lake  Erie.  The  two  main  tributaries  of 
the  Maumee  are  the  southwestward  flot,?ing  St.  Joseph  River  arid  the  north- 
westward flowing  St.  Mary's  River.  She  tributaries  join  in  the  northern 
part  of  Fort  Wayne  and  their  combined  flow  forms  the  Maumee  River.  She 
Maumee  River  flows  across  a  gently  sloping  lacustrine  plain  and,  there- 
fore, is  a  relatively  slow  and  sluggish  stream.  The  Maumee  River  also 
collects  water  from  many  man --made  drainage  ditches  that  drain  the  large 
lacustrine  plain. 

Cedar  Creek  and  tributaries  in  the  north-central  part  of  the  county 
drain  a  large  area  within  the  county.  Cedar  Creek  transects  a  ridge 
moraine  and  joins  the  St.  Joseph  River  at  Cedarville.  Flat  Rock  Creek 
and  Hoffman  Creek  (West  ELat  Rock  Creek)  and  their  tributaries  drain 
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the  southern  part  of  the  lacustrine  plain  and  much  of  the  adjacent  ground 
moraine  before  crossing  into  Ohio. 

The  western  quarter  of  the  county  is  drained  by  the  Little  >Jabash 
River  and  the  Eel  River.  Eight  Mile  and  Aboite  Creeks  are  tribuaries 
of  the  Little  febash  River.  Eel  River  and  upper  Cedar  Creek  are  under- 
fit  streams  in  the  Eel  River  sluiceway  in  the  northwest  corner  of  the 
county.  The  glacial  sluiceway  extends  from  Waterloo,  in  Dekalb  County, 
to  the  Wabash  River  at  Logansport  in  Cass  County. 

The  dense  drainage  patterns,  though  haphazard  in  places,  generally 
outline  the  ridge  moraine  areas  of  the  county  (Fig. 2)  (7).  Crests  of 
ridge  moraines  frequently  define  watershed  divides  within  the  county . 
Drainage  in  the  morainic  areas  is  best  developed  near  the  principal 
streams.  Drainage  in  the  old  glacial  sluiceways,  described  in  the  fol- 
lowing pages,  is  not  developed  and  the  water  tables  are  high.  In  the 
ground  moraine  areas,  drainage  patterns  are  nore  open.  In  the  lacustrine 
plain,  natural  drainage  has  developed  the  least. 

Compared  to  the  counties  to  the  north,  kettle  lakes  are  not  abund- 
ant. They  are  found  in  the  northwestern  half  of  the  coxinty.  White 
Lake  and  Lake  Everett  are  the  largest.  A  dam  on  the  St.  Joseph  River, 
at  Cedarville,  has  produced  a  man-made  lake  about  three  miles  long  in 
the  river  valley. 

Climate 

The  climate  of  Allen  County  is  continental,  temperate  and  humid. 
The  generally  warm  humid  summers  and  moderately  cold  winters  are  character- 
ized by  frequent  sudden  changes  of  temperature.  The  wide  variations 
occuring  within  a  season  are  indicated  by  the  absolute  minimum  and  ab- 
solute maximum  temperatures  listed  in  Table  I  (l). 


TABLE  I 
Normal  Monthly,  Seasonal,  and  Annual  Temperature  and 
Precipitation  at  Fort  Wayne,  Allen  County,  Indiana 
(Elevation  7^1 5* 


Month 

Temperature 

Precipitation 

Mean 

Absolute 

Absolute 

Mean 

Total  for  the 

Sbtal  for  the 

of 

Maximum 

Miniiium 

in. 

Driest  Year 

Wettest  Year 

Ox 

or 

inches 

inches 

Jan. 

~OwT 

£9 

_g 

2.48 

3-10 

9-72 

Feb. 

27-4 

69 

-19 

2.01 

2.34 

4.43 

Mar. 

38.5 

86 

-  9 

3.10 

1.79 

3.19 

April 

49.1 

90 

1.6 

3.19 

1.28 

4.88 

May 

60.2 

99 

27 

3.58 

5.06 

1.21 

June 

69.4 

102 

;6 

3.62 

2.13 

5.58 

July 

73*9 

106 

38 

3-48 

2.06 

3»34 

Aug. 

71-9 

102 

kl 

3-00 

1.52 

4.01 

Sept. 

65.1 

100 

30 

2.91 

1.45 

5.23 

Oct. 

53.7 

91 

20 

2.71 

2.22 

2.4l 

Nov. 

39.6 

79 

-  1 

2.45 

1.03 

5.28 

Dec. 

28.8 

65 

-IT 

2.22 

.42 

2.50 

Annual 

51.0 

106 

-19 

34-75 

24.40 
(in  1962) 

,51-78 
(.in  2050) 

-*The  elevation  of  the  station  has  been  changed  throughout  the  years  from 
775  feat  (till  Oct  191l)  to  856  feet  the a  857  feet,  then  777  feet,  then 
824  feet,  then  799  feet,  then  801  feet  and  then  to  the  present  791  feet 
since  Sept.  I96I.  Compiled  from  the  "ClhEatological  Data  of  Indiana" 
on  a  65-year  record  through  1962. 
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From  climatological  data  covering  a  66  year  period  through  1962, 
it  was  determined  that  the  mean  annual  temperature  is  51. 0  degrees. 
The  recorded  highest  temperature  was  106,  and  the  lowest  was  minus  19 . 
The  average  annual  rainfall  is  3^»75  inches  with  the  wettest  year,  1950, 
having  51-78  inches  and  driest  year,  19<j2,  having  2^.1*0  5.nehes. 

Physiography 

Allen  County  lies  in  the  Central  Lowlands  province  of  the  l&ited 
States  (2).  The  northern  half  of  the  county  is  in  the  Eastern  Lake 
section  and  the  southern  half  is  in  the  Till  Plains  section. 

With  respect  to  Indiana's  physiographic  divisions,  the  northern 
part  of  the  county  lies  in  the  Northern  Moraine  and  Lake  region  and 
the  southern  part  lies  in  the  Tipton  Till  Plain  (6).  The  Northern  Mor- 
aine and  Lake  region  is  subdivided  into  the  Steuben  Morainal  Lake  section 
and  the  Maumee  Lacustrine  section. 

The  most  recent  modification  of  the  Tipton  Till  Plain  boundaries 
in  Allen  County  traces  the  northern  boundary  along  the  northern  edge 
of  valley  train  of  Eel  River  to  Cedar  Creek,  along  Cedar  Creek  to  the 
St.  Joseph  3iver,  and  then  south  along  this  river  to  the  Port  Wayne 
spillway  (15).  "The  Salamonie,  Wabash  and  Fort  Wayne  moraines  below 
this  boundary  are  considered  part  of  the  Tipton  Till  Plain.  These 
moraines  are  physiographically  related  more  to  the  Tipton  Till  Plain 
than  the  rugged  morainal  region  to  the  north"  (3)« 

Topography. 

The  topography  of  Allen  County  can  best  be  described  with  the  phy- 
siographic sketch  (Fig.  3>-note  river  elevations)  and  the  topographic 
map  (Fig.  k). 
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FIG.  3:  PHYSIOGRAPHIC    SKETCH    OF  ALLEN    CO. 
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Essentially  all  surfaces  within  the  comity  lie  between  elevations  of 
700  feet  and  900  feet.  The  low,  of  700  feet,  is  at  the  intersection  of 
the  Maumee  River  and  the  Ohio  State  Line.  The  high,  of  about  9  10  feet, 
is  in  the  northwest  corner  of  the  county  on  e  moraialc  ridge  . 

A  largea  flat,  triangular-shaped  lacustrine  plain  is  located  on  the 
eastera  side  of  the  cc-v;nty  between  elevations  of  about  750  feet  -and  S00 
feet.  The  lacustrine  plain  is  crossed  by  the  Maumee  River  with  an  alluvial 
plain  soae  IS  to  60  feet  below  the  lacustrine  plain o  On  the  northeast  and 
southeast  edges  of  the  lacustrine  plain  are  remnants  of  small  beaah  ridges. 
The  beach  ridges  stay  range  up  to  several  hundred  feet  wide  and  have  a 
waxlmusa  relief  of  IS  to  20  feet. 

There  are  three  beach  ridges  each  at  a  different  elevation.  The  highest 
beach  ridge,  at  an  elevation  of  785  feet,  is  the  most  pronounced  and  best 
preserved.  The  intermediate  and  low  ridges,  or  strand  lines ,  lie  at  eleva-  <" 
tsiose  of  773  and  765  feet  respectively  (3).  In  the  north,  the  three  beach 
ridges  abut  against  the  Fort  Wayne  ridge  moraine  in  a  straight  and  relatively 
narrow  soae.  The  southern  beach  ridges  are  spread  through  a  sons  up  to  3  or 
A  miles  wide. 

The  grouad  moraine  behind  the  southern  beach  ridge  grades  slowly,  into 
very  law  rolling  hills  of  the  Fort  Wayne  ridge  moraine .  To  the  west  of  this 
is  the  St.  Mary's  River  alluvial  plain  about  %  mile  wide.  On  to  the  west 
there  is  more  ground  moraine  and  ridge  moraine  as  indicated  on  Figures  2 
and  3.  Relief  of  the  southern  half  of  the  county  is  very  subdued  and  nearly 
all  surface  elevations  are  contained  between  750  feet  and  850  feet.  To 
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tha  west  of  the  Port  Wayne  ridge  moraine,  in  the  northern  half  of  the 
of  the  county,  is  the  St.  Joseph  River  valley  \  to  1  mile  wide  including 
its  f loodplain  and  well  developed  terraces  and  some  sand  dunes .  The 
river  and  Cedarville  Creek,  which  transects  the  Wabash  moraine,  and  also 
tributaries  of  these  streams,  have  cut  the  deepest  entrenchments  in  the 
county.  Relief  along  Cedar  Creek,  through  the  Wabash  moraine,  ranges 
from  60  to  30  feet. 

As  shown  in  Figures  3  and  h,   northwest  of  the  Wabash  moraine  is 
low  relief  associated  with  ground  moraines  and  the  Eel  River  sluiceway. 
In  the  northwest  corner  of  the  county  rolling  relief  of  the  Salamonie 
moraine  is  encountered.  She  sluiceway  and  ground  moraine  are  primarily 
between  elevations  of  800  feet  and  850  feet.  Maximum  elevations  of 
around  900  feet  are  found  at  several  places  on  the  Salamonie  moraine. 

Geology 

Tae  glacial  drift  cover  in  Allen  County  ranges  from  about  ko  feet 
(at  one  limestone  quarry)  to  as  much  as  300  feet  (lU).  The  last  ice 
to  across  the  area  was  the  Erie  Lobe  which  retreated  about  12,000  years 
ago  at  the  end  of  the  Gary  substage  of  the  Wisconsin  Age  of  glaeiation. 
She  Erie  Lobe,  advancing  priiaarily  over  glacial  drift,  shale  and  lime- 
stone formations,  deposited  unconsolidated  materials  that  are  predom- 
inantly clayey  in  all  the  upland  areas. 

As  the  Erie  Lobe  melted  back  and  its  front  periodically  hesitated, 
recessional  ridge  moraines  formed  (Figure  5)-  The  first  to  form  in 
Allen  County  was  the  Salamonie  moraine  in  the  northwest .  Later,  the 
Wabash  and  Fort  Wayne  moraines  formed  farther  to  the  east. 
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Melt  water,  trapped  between  the  Fort  Wayne  moraine  and  the  retreat- 
ing ice  front,  formed  Lake  Maumee  I  at  an  elevation  of  790  feet.  Later 
Laics  Maumee  H  formed  at  an  elevation  of  765  feet.  Lake  Maumee  III  then 
rose  above  II  and  formed  at  elevation  775  feet  (3) .  Unas  the  lower  beach 
ridge,  at  elevation  765  feet,  was  somewhat  obsecured. 

The  lake  water  overflowed  through  low  saddles  in  the  Fort  Wayne 
moraine.  The  combined  overflow  waters  from  'Trier  Ditch,  the  Fort  Wayne 
spillway,  the  St.  Joseph  River  and  the  St.  Mary's  River  produced  the 
Maumee  Torrent  that  cut  the  Wabash  sluiceway  through  the  IJabash  ridge 
moraine  and  adjacent  ground  moraine  (3). 

As  Lake  Maumee  receded  the  combined  flow  of  the  St*  Joseph  and  St. 
Mary's  River  formed  the  Maumee  River  in  the  floor  of  the  old  lake.  At 
first  the  Maumee  River  was  short  and  it  formed  a  delta  consisting  pri- 
marily of  fine  sand  and  silts  in  the  present  location  of  Hew  Haven.  A 
aone  up  to  2  miles  wide,  also  of  poorly  stratified  fine  sands  and  silts, 
develoT)ed  below  the  beach  ridges  of  the  northern  shoreline. 

Streams  have  cut  10  to  25  feet  into  the  glacial  deposits.  Stream 
terrace  development  is  strong  along  the  St.  Joseph  River  and  many  gravel 
pits  are  found  along  the  river.  Terrace  development  along  the  St.  Mary's 
River  and  the  Maumee  River  was  slight  and  gravel  pits  are  rare.  Sand 
dunes  have  developed  in  the  river  valleys  and  in  the  old  glacial  sluice- 
ways. In  the  depressions  of  the  old  sluiceways  muck  and  peat  deposits 
formed . 

The  northern  half  of  the  county  is  underlain  by  bedrock  of  Devon- 
ian age  and  the  southern  half  by  Silurian  rocks  (8).  The  upper  part 
part  of  the  Devonian  is  mainly  black  shale  and  the  lower  part  mainly 
limestone  and  dolomite.  The  Silurian  is  also  mainly  limestone  and  dolo- 


nite.  Bedrock  is  essentially  flat  lying  but  the  regional  dip  may  range 
up  to  several,  degrees  to  the  northeast .  She  rock  is  on  en  am  of  the 
Cincinnati  Arch  and  dips  into  the  Michigan  Basin. 

The  bedrock  of  Allen  County,  hO  to  300  feet  below  glacial  drift? 
is  rarely  encountered  in  ordinary  construction  operations.  Many  of  the 
underlying  carbonate  rocks  make  excellent  concrete  aggregate?  base 
materials,  road  metal,  agricultural  lime  and  cement  limestone .'  3feny 
of  the  strata  consist  of  dense?  hard,  limestones?  doloiaitic  limestones? 
and  dolomites.  Some  of  these  rocks?  however?  are  so  argillaceous  (clayey), 

shaly  or  cherty  that  they  can  not  meet  the  requirements  or  specifications 
for  certain  of  the  specific  uses  named. 

There  are  presently  three  limestone  quarries  operating  in  Allen 
County.  2he  older  one,,  just  to  the  southwest  of  Fort  Wayne  in  the 
Little  Wabash  fiiver  Valley,  began  as  a  gravel  pit.  After  removal  of 
35  feet  of  gravel,  8  feet  of  clayey  till  and  7  feet  of  sand  and  gravel, 
the  quarrying  operation  penetrated  well  over  100  feet  into  the  under- 
lying limestones  and  dolomites.  At  a  second  quarry  site?  15  miles  east 
of  Port  Wayne  or.  SB  1^  and  on  the  Maumee  Lake  plain?  it  was  necessary 
to  remove  k3  feet  of  clayey  till  to  expose  the  carbonate  strata.  Be- 
Gently  a  third  quarry  into  bedrock  has  opened  on  the  l&umee  River  about 
3  miles  vest  of  Woodbum. 
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IKEBRXBG  SOZL  AEEAS 


The  soils  of  Alles  Gotsafcy  can  be  divided  into  four  major  groups s 
(1)  glacial  deposits  1(2)  fluvial  deposits  (3)  eoilan  deposits  sod 
(4)  ral.8collfi£tsoiis8  deposits  o  la  the  discussion  below  each  of  the  major 
groups  is  further  subdivided  into  landform-perent  material  groups.  These 
groups  are  subdivided  into  soil  textural  groups. 

c&acsai.  vesosmm  materials 

The  landforas  of  glacial  deposited  materials  in  Allen  County  iaslude 
ridge  moraines  and  ground  moraines.  The  ridge  end  ground  fsoraiaes,  together 
constitute  about  two  thirds  of  the  total  area  of  the  county. 
1.  Ridge  Moraines 

From  west  to  east;,  the  ridge  aoraiass  of  Allea  County  are  Saiaaenla, 
Wabash  and  Fort  Wayne.  These  moraines  oscupy  nearly  one  half  the  area  of 
tfe-a  county.  Essentially  all  the  parent  materials  of  all  the  ridge  moraines 
are  slayey  in  texture,  however,  a  few  small  areas  have  been  delineated  for 
their  ailty  textured  soils. 

*  •  Mdge  Mora ine  -  Clayey  Texture 

The  Salamonis  moraine  crosses  the  northwest  corner  of  Alien  County. 
I&e  W«feash  moraine  forms  an  arc  across  the  western  half  of  the  county.  It 
shows  a  general  northeast-southwest  treni.  The  Fort  Wayne  moraine  is  a 
significant  arc  across  the  central  part  of  the  county.  It  extends  to  the 
northeast  and  to  the  southeast.  In  the  northern  part  of  the  county  the 
i-Jcfeash  and  Fort  Wayne  aaoraiaes  are  separated  by  the  valley  of  the  St<  Joseph 
Hiver,  These  moraines  have  been  breaches  by  a  sluiceway  extending  east-west 
through  the  city  of  Fort  Wayne. 
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Local  relief  differences  of  about:  30  to  50  ft.  of  more  oeeux  in  the 
northern  pare  of  these  moraines.  Local  relief  Is  sot  as  great  in  the  southern 
half  of  the  cc&tnty  -  It  is  oaiF  around  20  ft. 

The  greatest  relief  difference,  of  60  to  89  ft., occurs  in  the  Wabash 
Moraine  around  the  valley  of  Cedar  Creek,, 

The  soil  horleons  of  these  ridge  moraines  are  clayey  in  texture.  The 
A"hor£zon„  ranging  from  6  in.  to  about  2  ft.  may  be  a  day,  a  silty  clay 
or  a  silty  clay  loam.  The  B-aorisoa,  ranging  down  to  about  6  ft.,  is 
usually  a  clay,  clay  loam  or. silty  clay  loam. 

The  ridge  m-sreines  were  sailed  at  i     5,  11  and  13.  Site  5  was 
2  alias  west  ©f  Srabili?  site  11-3  miles; east  of  Cedarviiles  asd  site  13 
was  2  miles  northeast  of  lesees  CassaJu 

The  parent  aeterisls  at  these  three  sites  shewed  a  range  of  g  1-3  percent 
gravel,  9-17  percent  sand,'  30  to  34  percent  silt  and  50-55  percent  clay. 
The  parent  materials  all  classified  as  low  to  medium  plastic  clays. 

In  the  southeast  part  of  the  county,  aloiag  Interstate  Highway  69, 
25  soil  borings  (numbers  25  through  49  on  the  engineering  soils  map)  point 
up  the  consistent  clayey  nature  of  the  morainic  soils.  A  tabulation  of 
these  1SBC  borings  is  shown  in  Appendix  B.  Many  of  the  borings  penetrated 
deeper  than  2©  ft.  and  by  far  the  greater  majority  of  borings  show  plastic 
cissy  coils  from  top  to  bottom.  A  very  small  percentage  of  the  samples 
classified  as  silt  or  silty  clay  soils  aed  many  of  these  were  top  soils 
or  soil  strata  at  considerable  depths. 

Ideologically,  the  majority  of  the  soils  in  the  ridge  moraines  are 
Morley  and  Blount  soils.  There  are  very  smell  areas  of  Pewamo,  St.  Clair, 
Mappanee  and  Washtenaw. 
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b.  Ridge  a&wraiBiB  -  Silty  Testure 

There  are  ©cly  three  very  sua  3.1  areas  of  atltf   £es£ured  ridge 
aoraiaes  in  the  southern  tip  of  the  Salassaia  saoraine.  The  soil  areas 

outlined  are  about  ona  tail©  north  of  Lavert.  ...Since  the  total  area  is  so 
sifialA,  texture  ia  discussed  under  ground  iseraiaes  of  silty  tenure. 
*•  Around  MoraiaeB 

7;here  are  three  major  ground  store  iae  ureas  ia  the  county.  One  is 
located  ia  the  northwest  betseeen  the  Saiassouie  and  the  Wabash  ieoraiBes; 
another  is  in  toe  southceotrel  between  the  Sfaeash  am   fort  Wayne  noraiues 
and  the  third  is  in  the  southeast  bessrasa  she  Port  Wayne  aoraine  and  the 
laeusfcriae  plain,  Belief  is  generally  less  than  20  ft.  and  the  areas  are 
heat  described  aa  gently  undulating  plains .  la  the  southern  half  of  the 
county  there  it  only  a  slight  contrast  betsreen  the  topography  of  the  ground 
moraine  and  the  ridge  ©sraiaeo 

®.    Ground  Iter*' 

She  5-rotEnd  moraine  soils  are  vary  similar  to  the  ridge  taoraine 
soils.  Seeease  of  letter  relief,  and  thus  slower  drainage,  the  surface  soils 
ssy  eaMMt  a  higher  clay  content. 

'■.-;  -  .t::  ■,-  ^  c  •■:  :;'..-    ..  ~zC   •"•;   .;■   ".  ■  \  .•:;,■  ..  ■  ... ::  ::  .  .  ■  3'.'. 
?:■£/".  '.■:•-■■:■■:  ;  -   _.  ..:  %  •.-  •■■  .    ".:'.  '■::   .      -.-v.-  ■,   -::.;;  ;■  i:\r:    :"■'■       '       ;::  1  ~Ll     ■ 
acrfch'®se  of  Et-aktertegm. 

The  parent  osateriala  at  the  two  test  sites  showed  a  range  of  s  0-7 
percent  gravel,  19-29  percent  sand,  33-34  percent  silt  and  31-37  percent 
clay.  The  soi'.s  classified  as  lew  plastic  clays. 

The  ground  eoraiaes  are  primarily  Blount  and  Pewaao  soil  series  with 
the  St.  Clair,  Kappanoe  sxA  Washtenaw  being  secondary. 
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be  ground  Moraines  -  Silty  Texture 

Ground  moraines  with  coils  of  eilty  texture  are  mapped  as  small 
isolated  areas  its  the  vicinity  of  Huntertown.  Some  snail  areas  occur  4 
miles  southwest  of  Huntertown.  Others  extend  north  into  Dekalb  County 
and  were  sampled  there  (16). 

The  surface  soils,  9  to  12  in.,  are  silty  clay  loams  and  are  generally 
underlain  with  silty  clays  to  about  2  or  3  ft.  The  parent  materials  are 
glacial  tills  with  a  relatively  high  silt  content  and  generally  have 
textures  ranging  from  silts  to  low  plastic  clays. 

Pedo logically  the  silty  textured  moraines  in  Allan  and  Dekalb  Coratias 
belong  to  the  Miami, Crosby  and  Brookston  soil  series. 

LaCUSXrINE  DEPOSITS 

The  largest  single  lacustrine  deposit  was  on  the  floor  of  old  glacial 
Lake  Maumee  in  the  eastern  third  of  the  county.  Some  smaller  areas  of  this 
large  lacustrine  plain,  near  the  shorelines  and  at  the  mouth  of  the  Maunse 
River  received  additional  sediments  from  the  uplands  consisting  of  clays, 
silts  and  fine  sands.  Large  depress ional  areas  in  the  major  sluiceways 
and  smaller  basins,  or  kettle  holes  in  the  moraines t   became  sites  for 
seasonal  and  slackwater  lakes.  Beach  ridges  are  discussed  separately. 
3*  Lacustrine  Plains 

The  lacustrine  materials  are  divided  into  three  textural  groups s 
(I)  the  clayey  materials  (2)  poorly  stratified  clays  and  silts  and  (3) 
poorly  stratified  fine  sands  and  silts. 

e.  Lacustrine  Plains  -  Clayey  Textured 

The  grsat  lacustrine  plain,  east  of  Hew  Haven,  is  composed  of 
a  highly  plastic  clay.  The  predominance  and  uniformity  of  distribution 
of  the  clay  is  shown  by  five  test  sites.  Sites  2  and  12  are  In  the  northern 
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part  of  the  lacustrine  plains  sites  1  and  3  are  centrally  located  acd  site 
10  is  is  the  south  central  area. 

The  A»,  B-  and  C-horisoa  soils  from  each  of  the  five  sites  were  tested 
end  classified.  Of  the  15  samples  classified ,_  14  classified  as  medium 
plastic  clays  exhibiting  elastic  properties  sad  one  classified  as  a  moderately 
plastic  clay.  £11  soil  horisons  were  found  to  contain  a  vary  high  percentage 
of  plastic  clays  with  the  3-horison  the  greater  amount. 

loytville,  Happanee  end  Pewsmo  soil  series  are  the  main  soils  in  the 
esc  J  or  lacustria®  plain  area. 

h.  Lacustrine  Pie  las 

Certain  depressional  areas  on  the  lacustrine  plain  and  in  the 
sluiceways  were  seasonally  flooded  with  waters  carrying  predominantly  clayey 
materials  azsd  lesser  amounts  of  silts  and  fine  sands.  The  situation  pro- 
duced  poorly  stratified,  generally  clayey,  lacustrine  deposits. 

The  parent  materials,  or  G-horison,  of  these  lacustrine  deposits,  are 
composed  of  stratified  plastic  clays  and  moderately  plastic  sllty  clays 
with  lenses  or  seams  of  silt  and  fine  sand  up  to  3  or  4  in.  thick.  The 
A-horison  ranges  from  6  to  24  in.  in  depth.  The  color  ranges  from  dark 
brown  to  black  tad  frequently  has  a  high  organic  content.  The  &~hori*oa 
soils  are  usually  clays,  clay  loams  or  silty  clays.  The  B-korlson  is  a 
more  plastic  cluy  and  may  extend  to  a  depth  of  about  6  ft. 

The  largest  area  of  this  type  is  about  six  square  miles  and  lies  oa 
the  lacustrine  plain  just  to  the  north  of  Hew  Haven.  There  are  other 
smaller  deposits  on  all  sides  of  the  Hew  Eaven  area.  Depressional  areas 
in  the  major  sluiceways,  namely,  the  Little  Wabash  River  valley,  Trier 
Ditch,  and  the  lower  part  o£  the  St.  Mary's  River  became  slackwater  areas 
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in  which  the  poorly  stratified  clayey  soils  also  accumulated „  In  the  west- 
central  and  northwestern  corner  of  the  county  there  are  several  fairly 
large  lacustrine  deposits  that  formed  in  basins  or  kettle  holes  primarily 
in  the  ground  moraine  areas. 

The  lacustrine  soils  along  the  southern  edge  of  the  Little  Wabash 
River  valley  were  frequently  sampled  and  tested  along  route  1-69.  Test 
sites,  52  to  64 „  have  been  located  on  the  engineering  soils  map  and  the 
test  results  shown  in  Appendix  B.  A  deep  boring  at  site  55  indicated; 
0-2  ft.  clay  loams  4-6  ft.  clay,  and  6  to  20  ft.  sand.  Most  of  the  other 
borings  in  the  area  went  only  to  6  ft.  and  it  is  noted  that  these  occasionally 
terminated  in  a  sandy  loam  and  once  in  sand.  This  part  of  the  lake  bed 
deposit  is  probably  underlain  by  granular  ootwash. 

Soil  textures  in  deep  borings  in  the  sluiceways  may  be  highly  vari- 
able for  a  number  of  reasons g  (1)  intermingling  of  parent  materials  as 
seen  on  the  surface  undoubtedly  also  occurs  vertically  and  (2)  in  sampling 
and  testing  stratified  parent  soils  there  will  be  mixing  of  different 
materials  in  different  strata  so  that  a  large  number  of  samples  could  ehow 
a  large  variation  of  textures. 

Pedologically  the  soils  of  the  stratified  lacustrine  plain  soils  are 
primarily  the  Lenawee  and  Montgomery.  The  Aboite  and  Bono  soils  are 
secondary  in  extent. 

c.  Lacustrine  Plains  -  Sandy  and  Silty  Texture 

Along  the  northeastern  shore  line  of  old  glacial  Lake  Maumee 
outwash  of  silts  and  fine  sands  from  the  Fort  Wayne  ridge  moraine  and  beach 
ridges  were  laid  down  and  somewhat  stratified  in  the  shallow  lake  waters. 
Most  of  the  smaller  clay  particles  drifted  farther  out  into  the  lake. 
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However,  scats  clay  and  setae  fine  gravel  »eee  occasionally  deposited  with 
the  stratified  silts  aad  fists  sands. 

As  the  lake  waters  retreated  eastward,  flew  from  the  St.  Joseph  River 
and  St.  Hary's  River  formed  the  Maumee  River.  The  eastward  flowing  Maumee 
then  deposited  silts  and  sands,  in  the  present  area  of  Hew  Bavent  possibly 
in  a  deltaic- type  of  deposit  in  the  'lacustrine  plain. 

The  parent  material  is  aaoot  2  to  4  ft.  below  the  surface.  Testure 

areas  nay  contain  some  gravel  and  clay  raised  throughout  the  profile  (9). 
The  A-  and  R-horissons  are  mainly  clays,  silty  clays  and  silty  clay  loams 
so  that  the  line  between  these  materials  and  other  lacustrine  materials 
is  almost  arbitrary.  The  soils  belong  to  the  Homer,  loamy  substratum,  and 
tike  Baseselamr  eeriee 
4.  Beach  Ridg@s  -  Saud  and  €raval  Tostura 

Iffas  three  sets  of  beach  ridges  around  the  lacustrine  plain  of  old 
glacial  Lake  Maumee  have  been  discussed  in  previous  pages  as  to  location, 
altitude,  origin  and  topography. 

The  beach  ridges  are  composed  of  littoral  drift  of  sand,  gravel,  and, 
in  places  till.  The  high  beach,  along  the  Fort  Wayne  moraine,  becomes 
less  sandy  to  the  north.  It  is  essentially  a  gravel  ridge  from  Harlan  to 
the  State  line.  The  southern  part  of  the  beach  ridge  has  been  partially 
destroyed  by  construction.  Leveret t  (3)  reported  that  the  upper  beach 
ridge  curved  into  Trier  Ditch  a  mile  west  of  Hew  Haven.  Hear  Hew  Haven 
School,  it  i3  composed  of  sand  and  its  altitude  is  785  ft. 

Between  the  beaches  on  the  south,  are  short  discontinuous  sand  ridges. 
These  may  represent  offshore  bars  or  immature  beaches  formed  when  the  lake 
level  fluctuated  (3).  These  latter  sand  ridges  were  too  small,  shallow 
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aud  Insigaifica&t  to  reap  era  the  CDgiaasrics  soils  sap  but  should  5ss 
anticipated  in  field  work. 

The  parent  n»  Serial  ranges  from  a  poorly  graded ,  stratified  sand. and 
gravel  to  a  ssady  loam.  Use  gravel  is  fisae  and  may  contain  aeoy  soft 
weathered  shale  particles .  In  some  places  there  is  a  coasiderable  amount 
of  silt  and  clay  nixed  with  the  sand  and  gravel—the  amount  of  fines  is 
extremely  variable .  Depth  to  the  parent  material  is  also  extremely  vari- 
able from  place  to  place  but  most  frequently  it  is  between  1  and  6  fe„ 
In  soos  areas  silty  clay,  or  clay  till,  or  lacustrine  materials  occur  at 
a  depth  of  4  to  6  ft. 

Do&inant  surface  soil  types  are  lease  and  clay  loams.  The  upper 
B-herison  generally  is  sandy  clay  loam  or  sand  clay  and  the  lower  B-horison 
is  mere  gravelly.  Beach  ridge  soils  belong  to  the  Belmore  series. 

Ttmm.  DEPOSITS 

Fairly  extensive  fluvial  deposits  occur  along  the  major  rivers  in 
Allen  County.  These  water .« deposited  materials  occur  in  the  form  of  out- 
wash  plains,  sluiceways,  terraces  and  alluvial  plains.  Major  outvash  plains 
and  terraces  occur  along  the  Maumee,  St.  Mary's  and  St.  Joseph  Rivers  within 
the  environs  of  ths  City  of  Fort  Wayne*  Sluiceways  and  terraces  occur  along 

St.  Joseph  River  throughout  its  length  in  Allan  County.  Ail  the  rivers 
exhibit  alluvial  plains,  or  flood  plains,  adjacent  to  the  streets.  These 
landfena-parent  material  areas  are  discussed  in  the  following  sections. 
5.  Ontwcsh  Plains  and  Terraces 

The  granular  outwash  plains  and  river  terraces  have  similar  textured 
materials.  The  two  major  texture!  divisions  are  (I)   gravelly  end  sandy 
soils  and  (2)  »aaAy  and  silty  soils.  The  gravelly  and  sandy  soils  have 
about  25  to  SO  percent  gravel,  50-70  sand  end  0-10  percent  silt  and  clay. 
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Thus  the  Esost  gravelly  parent  material  in  the  county  raost  frequently 
classifies  as  a  gravelly  sand.  It  is  relatively  rare  that  the  percent 
of  gravel  goes  over  SO  percent  in  which  case  the  material  classifies  as 
a  sandy  gravel. 

She  gravel  soils  belong  primarily  to  Martinsville,  gravelly  substratum, 
the  Fox  and  the  ffestlend  soil  series. 

Most  of  the  sandy  and  silty  textured  cutwesh  has  a  composition  range 
as  follows g  0-5  percent  gravel,,  45-80  percent  sand,  and  30-40  percent 
silt  and  clay.  The  majority  of  the  content  of  fine  grain  soils  is  usually 
silt.  Thus  in  general,  the  parent  material  usually  classifies  ma  a  sandy 
loam  hut,  due  to  stratification,  textural  classification  can  vary  widely. 

these  soils  belong  primarily  to  the  soil  series  Martinsville  and 
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The  more  gravelly  part  of  the  Little  Wabash  River  vallej 
to  the  southwest,  of  Fort  Wayne.  Saraple  site  9  in  this  area 
the  C-horison,  below  4%  ft.,  contains  31  percent  gravel,  61  5 
4  percent  silt  and  4  percent  clay  and  is  also  a  gravelly  sane 
h-   and  B-horlsons  are  sandy  loams. 
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ho     Oatwasa  Flains  -  Sandy  and  Silty  Texture 

The  outveeh  plains  around  Runtartowa  and  the  other  smaller  out- 
wash  plains  on  Eel  River,  to  the  sout&west,  are  predominantly  sandy  end 
silty.  Sample  site  14,  4  miles  southwest  of  Bontertown,  has  a  parent 
aeterial  below  4%  ft.  composed  of  39  percent  sand,  43  percent  silt,  and 


18  percent  clay—it  is  a  losses  soil.  The 
and  the  A-horicon  a  silty  loam.  Visual  ofe 
Buntertown  show  the  outwash  to  he  consider 

A  large  sandy  and  silty  outwaah  plain 
Fort  Wayne  and  out  beyond  the  southwest  cc 
of  the  city.  Borings  for  a  bridge  on  U.S. 
in  Fort  Wayne,  show  several  feet  of  silty 
organic  material  over  29  ft.  of  fine  to  cc 
and  gravel c 

There  are  a  number  of  smaller  sandy  a 
Little  Wabash  River  valley  to  the  southwea 
SO  and  51  in  small  outwash  areas,  shows 
and  clay  over  6  ft.  of  sand;  boring  51 
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boring  50  >  10  ft.  of  clay  loam 
8  ft.  of  sandy  loams  over  12  it. 
Cthar  borings  in  the  lacustrine 
6  ft.  The  entire  valley  is  most 


c.  Terraces  -  Gravelly  and  Sandy  Texture 

Gravelly  textured  terraces  are  most  abundant  along  the  St.  Joseph 
River.  The  larger  ones  are  located  along  the  upper  part  of  the  rivei;  on 
the  west  side,  between  the  county  line  and  Cedar  Creek.  A  considerable 
number  of  the  terraces  sre  being  developed  as  residential  sites. 
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There  are  several  gravelly  textured  terraces  along   St.  Mary's  River 
and  along  Sight  Mile  Creek  ia  the  extreme  southwest  corner  of  the  county. 
T*?o  borings  for  1-69,  borings  numbered  13  sad  19  on  the  engineering  soils 
sap  in  a  terrace  of  Sight  Mile  Greek,  encountered  the  following:  boring  18  - 
4  ft.  of  clay  over  2  ft.  of  loaa;  boring  19  -  2  ft.  of  clay  over  6  ft.  of 
sandy  clay  loan  over  2  ft.  of  sandy  loan. 

tt«  Terraces  -  Sandy  and  Silty  Texture 

Sandy  and  silty  testured  terraces  are  associated  with  all  the 
gravelly  textured  terraces  on  the  major  rivers  and  creeks.  The  texture 
and  depth  to  parent  aster ial  varies  considerably.  The  depth  may  range 
frca  2  to  7  ft.  and  the  testure  froa  predominantly  sandy  to  predoainantly 
silty  and  clayey. 

Site  number  16,  on  a  terrace  on  the  St.  Mary "a  River  at  the  junction 
of  Trier  Bitch,  penetrated  5%  feet  but  did  not  encounter  the  €°horlson. 
The  lower  part  of  the  3-fcorizen,  contained:  6  percent  gravel,  47  percent 
sand,  27  percent  silt,  20  percent  clay  and  classified  as  sandy  clay  loaa. 

A  terrace  was  sampled  on  the  Mausaee  River  between  Fort  Wayne  and  Hew 
Seven o  Xt  was  site  number  IS  and  the  materia 1,  below  2%  feet,  contained 
no  gravel,  9  percent  sand,  56  percent  silt,  35  percent  clay  and  classified 
as  a  silty  clay.  The  stratified  parent  material  was  not  encountered. 

As  all  the  terraces  along  the  Kaumea  River  were  deposited  in  recent 
times  by  a  sluggish  stream,  the  terrace  materials  may  be  anticipated  to 
be  about  as  fine  as  those  described  at  site  15. 

«•  Alluvial  Plains 

Practically  all  rivers  and  ainor  drainage  channels  possess  recent 
alluvial  plains;  however  only  those  of  considerable  size  are  shown  on  the 
engineering  soils  map  because  of  scale  Hesitations.  The  alluvial  plains 
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are  also  known  as  flood  plains  so  the  designated  areas  on  the  asp  may  be 
subject  to  seasonal  flooding „ 

The  largest  alluvial  plain  in  the  county  is  along  the  sluggish  Maumee 
River,  The  St,  Mary's  and  St,  Joseph  Rivers  and  Cedar  Creek  also  have 
fair  size  alluvial  plains,  Ahoite  Creek  has  draped  a  relatively  large 
mount  of  alluvium  on  the  western  edge  of  the  Little  Wabash  River  valley. 
Eight  Mile  Creek  in  the  southwest,,  ssd  Flat  Rock  Creek  in  the  southeast 9 
also  have  alluvial  plains  of  notable  sise. 

The  textures  of  alluvial  deposits  vary  greatly  from  place  to  place. 
Top  soil  varies  mainly  from  loam  to  silt  loam.  On  higher  plains,  where 
flooding  is  less  frequent,  subsoil  variei  from  silt  loam  to  silty  clay  loam. 
In  areas  subject  to  frequent  flooding,  the  material  may  range  from  loam,  to 
sandy  loam,  to  silt  loam  to  silty  clay  loan.  Stratification  may  be  observed 
occasionally.  Along  most  of  the  streams,  with  a  main  exception  of  the 
Maumee  River,  a  sand  or  gravelly  sand  material  may  be  found  below  a  depth 
of  5  ft.  or  more. 

There  were  four  test  sites  in  alluvium  along  1-69  at  Sight  Mile  Creek. 
These  were  sites  numbered  17,  22,  23  and  24  and  are  described  in  Appendix  B. 
The  deepest  boring,  site  23,  showed  0-2  ft.  clay,  2-10  ft.  sand  and  10-12  ft. 
clay. 

The  Eel  soil  series  is  by  far  the  predominating  soil  with  the  Genesee 
second  in  areal  extent. 

EOLZAS  DEPOSITS 

Bolian  or  wind  deposited  materials  as  mappable  units  occur  as  dunes 
in  Allan  County. 
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60  Sand  ,Punea 

The  largest  concentration  of  sand  dynes  are  found  around  Hew  Haven 
on  sand  and  silty  outwash  plains  and  soma  lacustrine  plains.  There  are 
also  a  good  nuaber  of  dunes  scattered  through  the  entire  central  part  of 
the  Little  Wabash  River  valley.  There  are  numerous  dunes  along  the  St. 
Joseph  River  and  most  of  these  lie  on  the  upper  part  of  the  southern  valley 
vails.  Around  Buntertown,  on  the  large  outwash  plain,  there  are  a  few 
small  scattered  dunes. 

The  material  is  a  fine*  uniform  asni  usually  5  to  10  or  nore  feet  deep 
but  on  some  of  the  lacustrine  deposits  it  may  be  3%  to  5%  ft.  and  underlain 
by  clay. 

Fedologically  soils  of  the  sand  dunes  belong  primarily  to  the  Chelsea 
and  Plainfieid  series.  The  Plalnfield  series  have  the  clayey  substratum. 

HZSCELLABE09S  BEPOSITS 

Several  areas  of  organic  soils  have  developed  in  kettles ,  basins  and 
low,  poorly  drained  areas.  These  are  grouped  under  miscellaneous  deposits 
and  discussed  as  follows. 
7.  Muck  and  Peat  Basins 

The  muck  and  peat  in  Allen  County  developed  from  reeds,  sedges,  woody 
brush  and  timber.  Peat  developed  when  oxidation  of  the  vegetation  was  very 
slow  or  nearly  ineffective.  Muck  develcped  with  complete  oxidation  and 
decomposition  of  the  organic  ssattsr.  Occasionally  about  1  to  3  ft.  of  marl 
is  found  with  the  muck  and  peat.  Marl  is  a  soft.?  earthy  material  composed 
principally  of  an  amorphous  form  of  calcium  carbonate.  All  three  materials 
are  unstable  and  must  be  removed  from  essentially  all  construction  sites 
or  specially  treated. 
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All  the  sigmiftcsat  muck  and  peat  deposits  are  found  in  the  northwestern 
half  of  the  county .  It  is  reported  that  they  cover  2  percent  of  the  total 
county  area  <(9>,  The  two  main  concentrations  are  in  the  old  glacial  sluice- 
way going  through  Buntertown  and  in  the  sluiceway  west  of  Fort  Wayne,.  The 
Wabash  and  Sslamonie  ridge  taoraines  and  the  intervening  ground  moraines  in 
the  northwest  part  of  the  county  also  contain  numerous  stuck  and  peat  deposits. 

Most  of  the  muck  and  peat  deposits  in  Allen  Gotaaty  range  ifrom  1  to  3% 
ft„  but  it  is  possible  for  some  of  them  to  be  over  30  or  40  ft,,  deep,,  Since 
the  horizontal  and  vertical  extent  of  the  organic  deposits  varies  grsatly? 
each  individual  deposit  Bust  be  carefully  probed  in  the  field  before  design 
is  started. 

In  the  Little  Wabash  River  vali«y„  route  1-69  crosses  a  muck  area  of 
substantial  sise.  At  test  sites  68 8  69 „   70,  71  and  73  most  of  the  organic 
material  was  only  about  1  ft.  deep.  She  attached  soils  map  shows  the  test 
site  locations  and  field  logs  are  provided  in  Appendix  3.  At  nite  72  muck 
and  "marl -like"  material  were  found  to  a  depth  of  4  ft.  Special  field 
investigations 9   several  hundred  feet  north  of  site  73,  showed  muck  and  marl 
to  a  maximum  depth  of  13  ft.  The  water  table  was  near  the  surface  over  most 
of  the  deposit. 

Pedologically  the  muck  and  peat  deposit  materials  belong  to  the  Carlisle, 
Tawas,  Linwood,  Wlllette  and  Wallkill  soil  series „ 
8.  Highly  Organic  Depressions 

Depressed  areas,  where  internal  drainage  is  somewhat  retarded  by  high 
ground  water,  frequently  give  rise  to  the  accumulation  of  considerable  amounts 
of  organic  top  soil.  As  would  be  expected,  most  of  the  highly  organic  top 
soil  areas  are  adjacent  to  the  muck  and  peat  areas.  The  highly  organic  top 
soil  areas  should  be  field  checked  to  determine  the  amount  of  material  to 
be  removed  and  to  determine  whether  or  not  the  material  gradea  into  a  muck 
pocket. 
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P@doiogig.aliy  these  soils  belong  mainly  to  the  Pewaao  aack^   silty 
elay  loans  and  to  the  Bono  c&ieky  silty  clays  and  the  Lenawee  oucky  silty 
clay  loams. 
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0 
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20.4 
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CL-ML 
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A-7-6(13) 

h-7-6(12) 
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A-7-6(17) 
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A-6(9) 

A-7-6(l6) 

A-6(12) 

A-5(9) 
A-6(10) 

A-4(5) 

A-4(8) 

A-6(9) 

A-4(8) 

A-4(6) 

A-6(12) 

A-4(2) 
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AFFEKDIX  B 

I-69  Soil  Boring  Data 
Wells-Allen  County  Line  to  Ellison,  Indiana 

The  soil  test  data  tabulated  below  was  taken  from  a  consultants 
report  to  the  Indiana  State  Highway  Commission.  Site  numbers  listed 
below  correspond  to  numbered  site  locations  along  1-69  shown  on  the 
attached  engineering  soils  map.  Only  the  sites  referred  to  in  the  text 
have  test  data  tabulated  below.  Considerable  additional  data  can  be 
obtained  from  the  consultants  report  (18)  but  it  is  essentially  similar 
to,  or  repetitious  of,  that  listed  below.  Other  ISHC  data  (19  )  (20)  (21). 


SITE  STATIOB 


OF?::  13! 


EKPTH 


AASHQ 
CLASS 


TEXTURE 


SAHD 


PERCENT 
SILT  CLAY 


LL      PI 


LAND- 
FORM* 


17  435+00 

IS  497+00 

I  19  500+0 

22  524+00 

23  525+00 

[  24  529+^7 

25  53^+00 


32   607+OO 


45   785+00 


42L 
42L 
42R 


42R 
42L 


42L 


42R 


42R 


42R 


0-4 
4-6 

0-4 
4-6 

0-2 
2-8 


0-2 
2-6 

0-2 
2-4 
4-10 
10-12 

0-2 
2-4 
4-6 

1-3 
3-7 
7-9 
9-21 

0-2 
2-6 
6-20 


A-6  (10) 
A-2-4  (0) 

A-6  (9) 
A-4  (5) 

A-6  (13) 

A-4  (2) 


Clay  Loam 
Sandy  Loam 

Clay 
Loam 


8-10   A-2-4  (0) 


A-7-6  (10)  Clay  Loam 
A-4  (3)    Loam 


A-7-6 
A-2-6  (0) 
A-2-4  (0) 

A-6 


Clay 
Sand 
Send 
Clay 


A-7-6  (13)  Clay 
A-4  Loam 
A-4  (3)    Sandy  Loam 


A-6  (8) 
A-6  (9) 
A-6  (8) 
A-6  (9) 

A-6  (10) 
A-4  (6) 
A-6  (9) 


Clay 

Clay  Loam 
Clay 


0-2  A-6  (8)  Loam 
2-4  A-7-6  (15)  Clay 
4-20   A-6  (9)    Clay 


26 
79 

36 
39 


Clay  12 

Sandy  Clay  57 

Loam 

Sandy  Loam  73 


32 

43 


84 
95 

28 
52 


Clay  Loam  45 

Clay  28 

Clay  38 

Clay  25 


18 
34 
22 

38 
15 
25 


47 

15 

26 
46 

43 
22 

15 

39 
33 


11 
0 


27 
42 

29 
35 
29 
34 

38 
40 
40 

49 
35 
25 


27 

6 

38 
15 

45 
21 


29 

19 


36 

25 

35 

21 

40 
24 


12   17 


42 
26 


15 
HP 

19 

5 

23 

8 


13 

1 


5   29   11 
5  27  10 


45  47  19 

6  15  4 

26  37  19 

37  33  16 
33  31  17 
41  26  12 

44  32  14 

26  27  10 

38  30  13 

13  33  16 

50  47  23 

50  29  12 


FP 


FP 


FP 


FP 


RM 


RM 


RM 


*FP  -  flood  plain;  T  -  terrace;  RM  -  ridge  moraine 
LP  -  lacustrine  plain;  OWP  -  outwash  plain;  PM  -  peat  and  muck 
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1     42R 

0-2 
2-6 
5-22 
22-26 

A-6  (12) 
A-6  (11) 

A-6  (80 
A-2-4  (0) 

CIAY 
SIUH  CIAY 
CIAY 
SAND 

15 
14 
16 
87 

45 

25 
0 

59 
13 

37 
36 

30 
IS 

20.5 
18 

11 

9 

RM 

50 

830+00 

42L 

0-1* 

4-10 

10-16 

A-6  (9) 
A-6  (9) 
A-2-4  (0) 

CIAY  LOAM 
CIAY 
SAND 

26 
80 

47 

1 

27 
19 

32 
27 

13 
9 

OWF 

51 

833+00 

42R 

2-4 
4-8 

8-20 

A-l-b 
A-4 

A-l-b 

SAND 
SANDY  CIAY 
"sOAM 
SAND 

85 
58 

89 

1 
19 

8 

14 
23 

3 

15 
28 

18 

NP 
NP 

NP 

QWP 
FM 

849+00 

42L 

2-4 
4-6 

A-6  (5) 
A-4  (5) 

SANDY  CIAY 

LOAM 
CIAY  LOAM 

51 
41 

20 
37 

29 
22 

33 
22 

17 
9 

LP 

851+00 

42L 

2-4 
4-6 

A-7-6  (13) 
A-4 

CLAY 
CIAY  LOAM 

18 

47 

35 

41 

22 

851+00 

42R 

0-4 
4-6 

A-7-6  (18) 
A-4  (1) 

CIAY 
SANDY  LOAM 

28 
59 

33 

24 

39 
17 

54 
21 

3C 

8 

LP 

55 

852+00 

42L 

0-2 

2-6 
6-14 
14-18 
18-20 

A-7-6  (10) 
A-6  (9) 
A-l-a 
A-l-b 
A-l-a 

CIAY  LOAM 

CIAY 

SAND 
SANDY  LOAM 

SAND 

48 
26 
98 
78 

27 

32 

1 

11 

25 

its 

1 
11 

47 

28 
16 
15 

25 

13 

4 

3 

LP 

64 

884+00 

42R 

2-4 

4-6 

A-4  (l) 
A-2-4  (0) 

SANDY  CIAY 

LOAM 
SANDY  LOAM 

58 
71 

20 
19 

22 

10 

24 
21 

8 
3 

LP 

65 

893+00 

42L 

0-2 

2-4 

4-6 

A-4  (2) 

A-2-6  (0) 
A-4  (6) 

SANDY  CIAY 

LOAM 

SAND 
CIAY  LOAM 

53 

96 
37 

26 

0 
43 

21 

4 
20 

26 

25 
31 

7 

13 

7 

LP-OWP 
Contact 

66 

893+00 

42R 

0-8 

A-6  (6) 

CIAY 

■;0 

27 

33 

31 

13 

LP-OWP 
Contact 

8-12 
12-14 

A-4  (1) 

A-4  (8) 

SANDY  LOAM 
SILTY  CIAY 

60 
0 

25 
53 

15 
47 

12 
29 

0 
10 

67 

900+00 

kSL 

0-2 
2-8 
8-10 
10-12 

A-7-6  (13) 
A-7-6  (11) 
A-4  (1) 
A-7-6  (8) 

CIAY  LOAM 

CIAY 
SANDY  LOAM 

CIAY 

36 

22 
58 
22 

34 
27 
23 
33 

30 
51 
19 
45 

49 
41 
26 
43 

26 

17 

8 

31 

LP-OWP-PM 
Contact . 

he  station 


OFFSET 
(FT.) 


Tiaijf 


DEPTH 


AASHO 
CIASS 


•2.5  A-7-6  (18) 

3.5-5  A-6  (1) 

6-T.5  A-2-1*  (0) 

8.5-10  A-3 

13-5-15  A-3  (0) 

15.5-17  A-7-6  (11) 

1-5  A-7-6  (11) 

6-10  A-l*  (0) 

13.5-15  A-7-6  (13) 

18.5-20  A-1-6 

1-5  .  A-7-6 

6-10  A-6  (5) 

13.5-15  A-2-1* 

19.5-21  A-7-6 


TEKTURE 


37 

PERCENT  LUIC- 

SAHD    SILT    CLAY    LL      PI       JOBM 


3r~~  90^+00 


69        907+00 


70       908+00 


71       910+00 


72  913+00 

73  915+00 


1*2R 


USL 


1*2L 


1*2L 
1*2R 


0-10 
10-16 

16-18. 

18-20 

20-2k 


A-7-6  (16) 
A-lf  (2) 

A-1-6  (0) 

A-7-6  (13) 

A-6  (10) 


MAY  20  30 

CLAY  LOAM  38  32 

SANDY  LOAM  79  12 

SAND 

SAND  99  1 

SXHFX  CXAY  2  6h 

CLAY  39  31 

SANDY  LOAM  6k  18 

CIAY  6  21 

SAND  90  9 

CLAY 

CIAY  LOAM  47  28 
SANDY  LOAM 

CIAY 

CIAY  17  37 

SANDY  CLAY  55  23 
LOAM 

SAND  83  10 

CIAY  0  25 

CLAY  10  26 


50  50  30      R4-0WP 

30  1*0  23      Contact 

12  NL  NP 

0  NL  NP 
34  1*1  18 

30  1*2  23      Hi 

18  22  2 

73  1*3  22 

1  NL  NP 


PM 


25       25       H 


1*6  1*7  26      PM 

22  NL  NP 

7  NL  NP 

75  1*3  20 

6k  39  l1* 


fc-6  A-7-6  (12)       MARL  (LOAM)  35         ^        19       *6      25      PM 


>5 


1-2. 

3.5-5 
6-10 

13.5-15 
IB. 5-22 


A-7-6  (11*) 
A-6  (6) 

A-2-1*  (0) 
A-l-b 
A-7-6  (15) 


SILTY  CIAY 

11 

53 

CIAY  LOAM 

1*7 

23 

SANDY  LOAM 

76 

18 

SAND 

99 

1 

CIAY 

0 

22 

36  1*2  23       FM 

30  32  16 

6  25        5 

C  NL  NP 

78  U8  23 
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Bass,  State  Soil  Scientist,  for  the  Soil  Conservation  Services  5>rc  A. 
L.  Zachary  and  Mr0  D.  F.  Post,  Soil  Scientists,  Department  of  Agronomy, 
for  their  assistance  in  acquiring  and  Interpreting  considerable  pedolog- 
ies! soil  data.  Mr«  Wayne  Gehiman  drafted  the  final  engineering  soils 
map  and  prepared  the  illustrations . 
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